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ABSTRACT 

Inconsistencies in the use of terminology to describe 
instructional treatments, confounding of discovery and expository 
methods with other aspects of instruction, and inconsistencies in 
defining independent and dependent variables within and between 
studies have all contributed to the lack of definitive conclusions 
about the effectiveness of different instructional methods. The 
purpose of this study was to compare the effectiveness of three 
instructional methods, i.e., expository, discovery, and a modified 
form of discovery. Component Display Theory, which incorporated the 
rule given in the expository lesson using a theoretical paradigm for 
analyzing 1 ^ components of instruction. The subjects were 50 
third-graders from Syracuse, New York, and a concept taken from 
beginning set theory in conceptual mathematics was selected as the 
task. While none of the instructional treatments: proved to be 
significantly better on the overall test incorporating both 
application and transfer subscales, a few differences did emerge 
through analysis of the subscale results. The findings indicated that 
explicitly providing a generality, whether at the beginning or at the 
end of a lesson, will facilitate performance on applying that 
generality. A 15-item reference list is provided. (RP) 
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IMTHODDCTIOM 



•tu<n2d*''ir''J ^thedB of Initructlon hiive been 

inttructlon! «PO»itory and dltcovecy aethods of 

baing able to Xeain by diScMi™ SJiJfl ^''•."'•■ii*' outco«« of 
■owtims confoaed with SSr^nSfSSifr"?*!"' '"""tqaaa la 

?^^r:o.»:St^%.;-d"L^^^^^^^^ 

to uke dlacovatlaa. ^««<">"9 for che oblaetlva of iMcnlng 
Cflnfflimin a Klta mm. ca«i)nn"nt« of in.f,..^!-!, ,,) 

othar varlabia. .ft, X'Mtolj'.'nS'SJ.c'SJ.'Jy' n"'^! o1 



instruction. it is useful to analyse such general nethods as 
discovery and expository as to the "strategy conponents" (such 
as roles « examples and practice) that make up each. Towards 
this snd, it is useful to think in terns of four aajor types of 
nethods of instruction (Reigeluth, 1979): (1) nethods for 
organising instruction $ (2) nethods for delivering 
instruction, (3) nethods for notivatlng students, and (4) 
nethods for nanaging instruction. (see figure no. 1). Nethods 
for organising instruction cover strategies for selecting and 
sequencing elenents of the instructional presentation. 
Delivery nethods are concerned with how the instruction is 
conveyed to the learner, such as books, lecture, filns and so 
on. Methods for notivatlng students include strategies for 
arousing and naintaining attention, naking the instruction 
relevant for the student, building self-confidence in the 
learner, and furnishing appropriate rewards. 

Xn addition, a category closely related to the 
organisation of instruction is that of cognitive learning 
theory. Expository and discovery nethods deal only with 
methods for organising instructioni they specify the type of 
presentation foms (rules, exanples and practice) to be used, 
and the sequencing of those presentation forns (e.g., 
exanple-rule versus rule-exanple) . Nevertheless, people have 
frequently varied one or nore of the other three types of 
nethods in both applied and research settings. 



Insert Figure 1 about here 



Cflgnltiv*» learning atr«tegt*ii. 

Many studies have treated cognitive strategies, such as 
inductive and deductive thinking, as methods of organising 
instruction. However, sone researchers (e.g., Wittrocx, 1966, 
Strike, 1975 and Breaux, 1975) have urged that such strategies 
be viewed as different fron expository and discovery nethods of 
instruction. Traditionally, discovery nethods were assuned to 
naturally proceed from the specific to the general, or fron the 
concrete to the abstract, while expository nethods were assuned 
to naturally follow a sequence fron the general^ to the 
specific. However, as Kittrock (1966) points out, the 
discovery learner could juat as well begin with discovering a 
higher order rule and then derive lower rules, thus noving from 
the general to the specific. And, according to Breaus (1975) 
expository nethods could involve inductive reasoning that noves 
from lower order rules to a higher order rule. 

Such a study was designed by Breaus (1975) who 
incorporated both types of reasoning strategies (inductive and 
deductive) with both types of instructional nethoda. ' Thus, 
both the expository group and the discovery group were 
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lyJJilfJll *2J!. inductive and deductive groups. Breaus found 
' liSiffS*"^ differences on a -transfer" test (which actually 
MSSttrcd retention), and concluded that either tvue of 

f!!f!I!il!?^.I?'^*'fSL .f"?'!? Wlicable to either type of 
instructional a«thod and that the reasoning strategies did have 
an influence on the outcoaes of instruction. Be found 

fiKf .J**** J5* ^i»<>»ctive expository group had the 

least errors on the posttest. 

f*"5 ?^ cognitive strategies, certain delivery 
strategies also tend to be associated with either discovery or 
expository instruction. ;.aboratory instruction, inquiry 
learning, the scientific aethod. and student-centered dscusslon 
SfJhJ*"*'*ii? •■■u«»d to be characteristic of the discovery 
^-2i**fi 2?^*^*'y «uch as lectures and 

expoSitoiriethtl. **' »»«»«"y associated with the 

™ researchers have taken exception to these 

associations and have conducted studies which utilised 
expository and discovery learning with delivery mthods which 
SJi;d«T*nS«?^5 associated found with the..'' Roughbead iSd 
Scandura (1962) designed a study m Mtheaatics Instruction in 
which one group received expository instruction in an Inquiry 
jode, while another group received the expository instruction 
il^Jt «"*fJ*"*"* •i^nificant differences were found 

tfansfer. * 9to\xpB on tests of recall, retention or 

w. ^•if authoritarian, dem>c ratio, and laissex-falre 

have sonetlMS been equated with either expository or discovery 
JJiSSfl;.^ ^ilZ' «««Pi«' authoritarianls. has often been 
S?!dS hi 2.r?iiSH ^''S^ instruction (B.Kellet, note 1). A 

study by Marchand (1575) , describes the expository treatment of 
f..Jh!I!E"*K.i" education as characterized by authoritarian 

Mff L '^•^•viors. An examination of these behaviors reveals 
tnat the teacher set instructional objectives, provided the 

tasks, and assessed the learner's perforaance. These behaviors 

?«SiLr**:JiL fPP"«^ discovery situation in Till dl 
teacher would (l) pose problens to be solved, (2) provide th* 

S;f"P^:" J? ''"^"i ^he learneri on'tte eSmiSSs of 

^JforSwci;?' ""^ iwrners? 

and Sf?J. Bruner, 1866| and Singer 

JSfftuffS! ' believe that discovery nethods probably 

encourage nore learner involvement in active ways than 
expository nethods do, and that this results iS bettS? 




- aotivatlon. Oth«c r«i«archeci» however^ have questioned the 
Metmption that discovery nethods ace aoce notivating., Hecaann 
C1969I points out that» although Motivational effects were 
elaiaed in Mny of the studies he reviewed, no actual measures 
of aotivation were taken. J. Keller (1979) has urged that 
■easurenent of effort, as distinct fro« learning and attitude, 
be used to better understand the motivational influences of 
particular instructional strategies. Yet, in her recent review 
of the literature, B. Keller (note 1) found no measures of 
effort used as indices of notivationi rather some studies 
employed measures of learner affect or attitudes toward the 
Instructional situation in order to measure motivation. Recent 
work in motivating students suggests that motivational 
strategies designed to arouse curiosity, develop intrinsic 
■atisfaction and self-competence, promote a sense of 
achievement, and stimulate active learner involvement can be 
used regardless of the specific type of instructional method 
used (for reviews see de Carms,1978i J. Keller, 1979) 

• 

Becsuse discovery and expository methods are concerned 
with the selection of presentation forms and their sequencing, 
they belong in the category of organisational, methods 
(Seigeluth, 1979), i.e. methods which are concerned with how 
instruction is organised and arranged for presentation. 
Merrill (in press) has developed a theory of the organisation 
of instructon called Component Display Theory (CDT) which B* 
Keller (note 1) used to develop a method for analysing the 
instructional treatments and tests used in expoeltorydiscovery 
studies, and this method was used as the basis, in the present 
study, for both constructing the instructional treatments and 
the post test. 

Merrill postulates that instructional presentations can 
include no more than thtee basic elements or forms — "primary 
presentation forms* — which may be selected and sequenced in 
a variety of ways when an instructional presentation is being 
organized. These primary presentation forms arei (i) a 
generality (or rule), (2) an example or examples, and (3) 
practice. The type of instructional method employed determines 
the selection and sequencing of the presentation forms. Thus, 
if the generality (rule) is explicity provided to the learner 
(no matter what delivery, management, motivational, or 
cognitive learning strategies are employed) the instruction 
should generally be considered expository. If the rule must be 
discovered by the learner (and is nevor presented), then the 
instruction is discoveryi if, however, the rule is presented to 
the student A£tfi£ the student has discovered (or has been given 
time to discover) the rule, then the instruction is neither 
•pure" expository or discovery, but might be termed "modified 
discovery", since the student first has a chance to discover 
the rule, and then is explicity told the rule. 
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(Insert Figure 2 about here) 



According to Merrill (in press)* th«nf whether instruction 
is expository or discovery or • combination of these depends 
upon the type of prinary presentation foriu used in the 
instruction and their sequencing. B. Keller (note 1) found 
that there were many inconsistencies in what kind of 
instructonal treatments were called discovery or expository in 
past studies. In this study » thenr one goal was to provide a 
clear » consistent definition of both expository and discovery 
methods and to compare the effectiveness of these different 
instructional treatments. 

Merrill's CDT also specifies additional "secondary" 
presentation forms which have important effects on the primary 
presentation forms. These secondary presentation forms include 
helps or aids to both guide the learner and to stimulate better 
information processing. In some past studies » as Hermann 
(19<9) notes* the amount of guidance (secondary presentation 
forms) provided influenced the nature of the instructional 
treatments in ways that confounded the distinctions between the 
various methods. Thus» in some studiesr Hermann found that 
although a treatment might be termed discovery^ the rule or 
generality had been verbalised aloud by the instructor at the 
end of the practice period and before the post*teat. Others 
provided the rule after the recall test* but before a later 
transfer test. 

Hermann (19(9) also describes other confounding factors 
such as the amount of time given the student to learn* the 
number of examples provided* and the amount of activity in 
learning. Some studies allowed the discovery group to reach a 
specified criterion level on practice tasks* and then allowed 
them to continue to practice a specified number of times which 
corresponded to the number of practice items allowed for the 
expository group. Thus* the discovery group received* 
depending on the amount of practice items it took the subject 
to reach criterion* substantially more practice than the 
expository group. Hermann also found that some studies 
provided more examples for the discovery group* thus providing 
a richer instructional presentation than the expository 
students received. Another factor noted by Hermann was the 
amount of activity provided for the student in learning the 
material or task. In some cases discovery students were 
provided with more "hands on* or activity-oriented materials 
than expository students. Thus* controlling the secondary 
presentation forms could bring more consistency to comparisons 
of discovery and expository instructional treatments. 

Component Display Theory also examines the task levels of 
the instruction* i.e. what the instruction require the students 



GtMrality » Bxaaple - Practice 
Diaeovry 

Exaapla - Pcactlca 

Hfldifiad ntaeowry 

Bxaaple - Pctctica - Gtnerallty 

Plguca 2. The "pcinary pratentatlon focaa" and tbaic aequence 
for each fornat of instruction. 
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to iMcn. Ntrcill tpeclfles thc«« task levtlcs (1) RBNBMBERING 
-a ««n«c«lity» (2) USING a generality* and (3) riNOXliQ a 
9«n«cality. ObvlouslVf In true dlacovecy learning the students 
are slwiys being aiked to find a general Ity, and then are asked 
to use the generality and/or renember the generality* In true 
expository f however * the students are never asked to find s 
generality (It Is alt^ays provided)* but are asked to learn how 
to ttse the generality and/or reaenber It. 

The notion of task levels Is also useful In looking at the 
posttests that are given. A recall test la generally given 
IWMdlstely after Instruction* and a so-called transfer test 
•Bd/or a retention test latec (B. Kellerf note 1). In Keller's 
exaalnatlon of past researchf she found sany Inconsistencies 
both within and between studies in how the posttests were 
designed and adMlnlstered. The Instruction nay have required 
the student to reaeaber a generality* but the posttest alght 
ask hla/her to use a generality* for exaaple. And the 
"transfer" test sight simply ask the student to use the 
generality previously learned rather than to develop a new one. 
AlsOf Inconsistencies between studies sake It difficult to 
conpare flndlrgs. For exaaplOf one study alght tesch the 
students to reaeaber the generality* give a recall test on 
using the generality* and a transfer test on finding s relsted 
generslltyf while another study taaohes the students how to use 
the generslltyf gives s recall test on reaeaberlng the 
generality, and a transfer test that asks the student to apply 
the generality already learned. 

A final contribution of Component Display Theory Involves 
the notion of content types. Merrill (date) specifies four 
types of content in Instructloni (1) concept* (2) principlOf (3) 
pcocedurof or (4) feet. B. Keller (note 1) found 
inconsistencies within studies on the content being presented 
for various treataent groups. Thus* a study by Solter (1978) 
which ostensibly taught preschoolers the conoept of one-to-one 
correspondence f actually taught a concept to the expository 
groupy a procedure to the discovery group* and a principle to a 
ooabinatlon group. The notion of content type is also helpful 
in exaainlng the posttests. The Solter study (197S) sctuslly 
tested all three treataent groups on s procedure fpr the recsll 
testf and on s concept for the far transfer test. Thusf using 
C3>T can help researchers provide aore consistency within a 
study* and alert us to both the slallarltles and the 
differences when asking comparisons between studies. 

The present study* thsrsfore* wss an effort to remendy 
the faults of soae of the earlier studies by using COT to 
design ths Instruotlonal treataents and to construct the test. 

XAiisblsa* . V 

The Independent vsriable, instructional organlsatlbnf was 
divided into three treataentSf based on Coaponent Display 
Theoryi (1) BipoBUQty» with the generality presented first* 
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^i«4iS J!f!"P^*"' "n«iiy the practice tasks (6-B-P) . (2) 

instructional tr.ifSSJS? I flSiiiai 'SrwSiiir i2.'5?vi5':; 
instructioa but did take the posttest. 

the SltkfSr^^SJ^K^*'^***^* perfocMnce scores on 

Sluff!. which was composed of two subscales. The 

application subscale was designed to aeasure how mii ?hl 

neS aM!!!fifiIi^S?i!J*f"ff" ^ '^^^ ^^ud^nt could fiJd 
new generalities related to the one used in the lesson. 

£ltdifitisiui. 

belief 22?d^SS A^^t Oi'coY^y treatments, it was 

oeiieved, would both do better than the discovey students since 

ItLn i'""** the extJa enrlShSeJt S; 

nill i^i'^^iit^ ^ previous studies (Hermann, lH9t B. Slier? 
tin. " ' *" t*»««9S»<=' not do ss well on the reclu 

further, the modified discovery treatment was exoeeted «-a 
stimulate any motivational propertied that dlscoi^ery JlSht haJS 

bIissi iii\ini''H. *?f*^i'*ii •"^ avoid's^;^^bli^of ^s: 

scuoent failing to find the generality. TharafArA 

pHJucV'^tiese '"it'SSent^* SJu^TS VjJJJnTIS' f£d 
generality. At the end of instrictiS; thJy wSuld be JSld tte 
rule, and would then find out if they had been successful. 

t-hm SlSSI!If4..^5i tory treatment students would receive 

the generality first, and, thus, be able to keep it in mind as 
the examples were presented and the practice tLks comSlSted 
fj-n"*' that the expository students would dS^bJtteJ 

than any other treatments on the application subscale of^l 
test, since they presumably would havi the general it/JirSyi! 



were 



Jfl^! J}"^ •tudonte m the modified discovery treatment 
cArr««?^ generality vhich could be used to conf iw or 

S2i "Siii^^^^i' interpretations of the rule to be used? it 

-tudents would do better on the 

dSjj5:«^2tudjSS'iiah?;ind^^^^^ aiscovery studZSts?" Jhl 
2.;IT-!. Zsf ■tuoents might find and learn an incorrect general itv 
during their instruction, and thus, more students mlcSt Serf o2 
poorly on the application segment if the posttest. ' P^'wra 

Further, it was believed that the students in thm m^Aifti^ 
discovery treatment would have beSf i?jS fJ!. thJ ex^SlSilS 
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-?f ^® i^^^ ^^"^ the generality ducina their 

cranscer subacale than the axpoaitory students. 



HypQthftBafl 

tr«n«i;r°" JJf posttest (including both application and 

trea^^ni. ^J??"* J*** Students in the modified discovery 
treatment will perform bast, followed by the expositorv 
discovery and control groups, in that order. e»Po»itory, 

j;iis::VLa?;rde"?!/^*" discoverr'fss"coS:;si 

in th. SJa^JJL^'J?!'*' Bubscale of the posttest the students 
i?*.*. ^"oaified discovery and discovery groups will perform 



Insert Figure 3 about here) 



MfiTROO 



-,«-.,?«-.®!*7*'*3f an«ly«i» of variance with four groups (three 
fJE*'i!f?*'''^ treatments and one control group) Sas chosen ai 

SJuitr 22r.'^ss;«r;L^"''"?^"**!*^*'f^^* h;«>ss;;iJed? 

-frSi:! covaried, using Analysis of Co»varlence. with 

student conceptual math aptitude scores achieved oi the 
California Aptitude Test, which students had JSkiri ive SonSS 

«Mfc.4 5i'*3[# ^5^'^ graders from two suburban elementary schools 
outside of Syracuse, a medium-slsed Northeastern city; were 
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Zfitftl S^t HD > B > D > C 

2. Aeplieafclont B > ND « 0 > C 

3. XXAZUl£fi£t HD ■ D > B > C 



Ifi^t MD • Hodif l«d Dlacovtry Trcatnent 
B • Bxposltory Trtatacnt 
D ■ Oiieovtcy Tceataent 
C ■ Control Tcoataent 



F.l9uz« 3. Suanacy of Bypotheses 
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uitd in the etody. All of tbt students present In the two 
third grade classroom of one school » and all of the students 
present in one of th# third grade classrooas plus ten fron 
Another third grade classroom in the other school participated 
Ln the stody. The socio-eeonoMic status of aost of the 
students ranged fro« aiddle to upper aiddle class, with 42% of 
Che parents in professional and business occupstionsr 36% in 
blue collar occupationsr 20% in semi-skilled jobSr and 2% 
unskilled. Raciallyr the areas were predoninately white, with 
one school having 98% white students, and the other having 85% 
white students. 



Third grade stodents were selected for two reasons, 
first, they were thought to be old enough for the esperinenter 
to develop rapport with then fairly easily in a short tiae. 
second* they bad hot yet reached an acadeaic level that 
required involved generalities which could aean tiae-consuaing 
tsaaple presentations end practice sessions. Since the 
expeciaenter would be individually instructing and testing each 
student, it was necessary to select subjects with whoa a 
coafortable atoaosphere could be quickly established, and whose 
instructional requireaents could be encoapassed within about 
thirty ainutes. 

The students were randoaly assigned to one of four 
instructional treataents, and were then randoaly scheduled 
during a three day period at each school. Because of 
unanticipated illness or absence froa school, a saaple of only 
fifty students wss used. 

tuJL And Hatftcials 

A concept Uken froa beginning set theory in conceptual 
oMtheaaticsy in a fora suggesed in Attribute fiflmfiAr was 
selected as the task. The concept was that a set is a group of 
objects that are all alike in soaevay, such as shape, color, or 
sise. 

This concept was chosen as the task for several reasons. 
Pirstr a generelity, esaaplee, and practice iteas could easily 
be constructed using the booklet Attribute fiaasAr coapiled by 
Evelyn D. Marshall as a guide for teachers in teaching 
problea-solving and reasoning skills. Second, the content of 
such a lesson was checked with a third grade teacher who 
assured the esperiaenter that such a lesson was within the 
capabilities of the average third grader. Third, a third grade 
teacher froa each of the participating schools said that the 
content of the lesson had not yet been taught to their 
students, but would be taught later in the year. Fourth, the 
esperiaenter felt that using aath conceptual content would help 
to avoid ^rasing froa either reading disabilities or 
ooaptttational disabilities that any of the students aight have. 
And fifth, the esperiaenter felt that such a lesson could be 
presented using attribute blocks, which are both easy j-o 
■inipulste and are inherently interesting to children of that 
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k ttt of attcibut« blocks wore eaployod with tv«cy 
tcMtMRt group. Tbtt attribute blocki consiit of sixty plastic 
blocks f tach of which can best be described in teras of four 
ettcibotest shape* color* slse« end thi,clineBS. The entire set 
containsi five shapes (square* circle* rectangle* triangle* and 
hesagon)* three colors <red* yellow and blue)* two sises (snail 
and large)* and two thicknesses (thick and thin). No two 
blocks are alike in all four attributes* so that there is* for 
exaaiple* only ONE snail thick blue rectangle* only ONB large 
thin yellow circle* and so on. 

For this study only the thick blocks were used in the 
lessen so that the attributes of shape* sixe* and color were 
provided in exanples and pr^^ctice iteas* but net thickness. A 
listing of the type of blocks used in each coaponent of 
Instruction is provided belowi 

For the GmBALXTyi No blocks were used in presenting this. 
The generality oontained a sinple stateaent of the rule to be 
learned* soae elaboration on the rule* and* then* a rcstateaent 
of the siaple generality (see figure 4). 

For the BXANPLBSt 1. Ten red blocks* both large and saall* 
of circles* triangles* squares and rectangles. 

2. Six circle blocks* both large and saall of the colors 
red* blue and yellow. 

3. Fifteen saall blocks r of all three colors and all four 
shapes. 

4. Six triangle blocks* both large and sasll* of all 
three colors. 

For the PRACTXCBt 1. Nine yellow blocks* consisting of both 
large and saall* of the four shapes used. 

2. Six square blocku* saall and large* froa all three 
colors. 

3. Fifteen large blocks* of all three colors and all 2our 
shapes. 

4. Six square blocks* both large and snail* of all 
colors. 5. and 6. Twenty-four blocks of all shapes* 
colors* and sises used previously. 



(Insert Figures 4* 5* and 6 about here) 



Tnatructiflnai Trtafttnti 

The students were randoaly assignsd to one of four groups. 
Three of the groups received instructional treataents based on 
the three types of aethods aost conaonly defined as expository* 
discovery* and a aodification of discoveryi (1) 
General ity-Exanple-Fract ice (sxpository treatnenti* (2) 
Bxaaple-Practice-Generality (aodified discovery treataent)* and 
(3) Bxaaple-Practice (discovery treataent). One generality* 
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•four MMples, and Mix practice IteM vera used whanavar 
•ppcopriata in a particular inatructional traataant. Thua, 
•xcapt for tha abaanca of any ganarality in tha diacovary 
traataantr all tha coaponanta of inatruction vara idantical for 
aaob inatructional traataanti only the aaquanca dif farad. Tba 
zSSl* jfltoup waa tha Control group in which tha atudanta 
™ inatruction. Studanta in all four traataanta 

racaivad tha poattaat imadiataly aftar tha inatruction or, in 
»• caaa of tha control group, aftar becoming acquainted with 
tha aspaciMntar. 



.^i-r?/"*^**^** coapriaed the poattaat. The flrat aubacale, 
!5Ei7?l**I?' ^««n;i«tad of four iteaa in which the atudent waa 
!SS 4*** divide new objecta into aeta on any baaia of their 
own chooaing. in the firat itea, the atudent waa aaked to aake 
w ?**w"*. ? tinkertoya, and waa aaked bow it waa aade (on 
What baaia) . Then a aet of the attribute blocka waa provided, 
baaed on color, and tha atudent waa aaked if it waa a aet and 
Why or why not. The third and fourth iteaa were aiailar, with 

2?I^-S***7« ■b«P«» both uaing attribute 

blocxa. (See Figure 7.) 



(Inaert Figure 7 about here) 



The aecond aubacale, tranafer, alao conaiated of four 
iteaa, but theae required the atudent to tranafer the learning 
frOB the leaaon to aolve new taaka. That ia, the atudent had to 

2?Y-'*"*f*^*J*i** to the one taught in the leaaon, 

but different with reapect to the attributea that can be uaed 
to fora a aet. The generality froa the leaaon waa that a eat 
ia a group of thinga that are all alike in either color, aise 
or rtape. in the tranafer aubacale the atudent waa preaented 
firat with a aet baaed on thickneaa (which they had not been 
taught or given ss an exaaple) , aaked If it were a aet and why 
^La^^I "2^i oaployad only attribute blooka which the 

atudent had not aeen previously. The other three iteaa of the 
aubacale conaiated of aeta baaed on aubatance (uaing a bowl, 
an aniaal figure, a gaaa aarker, an^ a apoon that wft^a all 
made out of wood), kinda (uaing aniaal picture carda which 
could be grouped aa either wild aniaala or aa pate), and 
function (uaing atring, rubber band, acotch tape, paper clipa, 
aafety pine which are all uaed to hold thlnga together) . ThuaJ 

'•9«lr«d to find and uae four new generalities 
related to the one in the leaaon. Theae new general itiea were 

(a) aubatance, (3) kinda, and (4) function. 
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Proe«duraa 

All Of the Btudtnts nece instructed individually by the 
•iptciMntec in either a saall conference rooa in the school 
library or <n an isolated corner of the instructional resource 
rooa. At the beginning of the taskr each student was told that 
the esperiMnter was trying to find out how children learned 
bast# and that if they did the best they could, they would be 
helping the experinenter. They were also told that they would 
not receive a grade based on their tine with the expe risen ter, 
but to relax and just do the best they could. 

For the expository treatment the student first had the 
generality read to bin or her, then saw four exanples of the 
generality, and, finally, worked on six practice iteas. 
Corrective feedback was given during practice tasks, but the 
generality was never stated as a part of the feedback. When 
the lesson was finished (it usually took about twenty siinutes) 
the student iMiediately took the posttest, also adsinis tared 
verbally by the experinenter. 

The Modified discovery treatment was administered in the 
same way, except that the student received the four examples 
first, then the six practice iteas, and, finally, the student 
had the generality read to him or her. Immediately afterward 
the student took the posttest. 

The discovery treatment was also administered in the same 
way, except that these students received only the examples and 
practice iteas. These students did MOT have a generality read 
to them. They received the four examples first and then the 
six practice items, followed immediately by the posttest. 

The control group was administered In the same way, except 
that they were given no instruction at all. Instead, these 
students chatted with the experimenter for about five minutes ( 
as was done with all the students in every treatment group to 
establish rapport), and then the post-test was adalnistered. 
The tiae spent with the Control treataent students was usually 
about fifteen minutes in contrast to the half hour spent with 
students in the other treatment groups. 



BBSUUEfi 

A one-way anaysis of variance for the overall posttest 
yielded an P ratio signifiant at the .0031 lavel of 
probability. For the application aubscale the F ratio was 
aignficant at the .0010 level, while for the transfer subscale 
the F ratio was significant at the .0312 level. (See Table I.) 



Insert Table I about here) 
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The results were then covaried with etudent conceptual 
Mth aptitude, and no aignifigance was found. Finally r the 
Duncan Procedure waa used to deteraine which group weans 
differed significantly. (See Tables XI r III« and IV.) 



(Insert Tables II r Illr and IV about here) 



1. Hypothesis tlr that the nodified discovery group would 
perforat best on the overall postteat, followed by the 
expository r the discovery and then the control group (MD > B > 
D > C) was only partially supported. All th<ee of the 
treataent groups perforsMd significantly better than the 
control group, but none of the Instructional treataient groups 
performed significantly better than the others on the overall 
test. Thus, the equation can be written MD • E • D > C. 

2. Hypothesis #2, that the students in the expository 
group would perfom better than the other treatment groups (B > 
KD « 0 > C) on the application subscale also was only partially 
supported. Instead, the aodified discovery treataent students 
perforaed significantly better than both the discovery and 
control groups, while the expository group was only 
significantly better than the control group and not 
significantly different froa the discovery group. The 
equation, in this case, can be written E • MD > D > C. 

3. Hypothesis #3, that the students in the aodified 
discovery and discovery groups would perfora significantly 
better on the transfer subscale than the other two groups, but 
would not differ significantly froa each other (MD « D > B > C) 
was not supported. The discovery students performed 
significantly better than both the aodified discovery and 
control groups, but not sionif icantly better than the 
expository group. The expository group also perforaed 
significantly better than the aodified dscovery and control 
groups, while the aodified discovery group was only 
significantly better than the control group. Thus, the results 
show an equation ofD«B>llD>C. 



^ DI8CD88I0H ^ 

HYPOTHESIS kit It was reasoned that the aodified \^^' \ 
discovery group would do the best because students would have 
the best of both types of instruction — the aotivational 
properties of discovery # and practice in both finding and using 
a generality, as w#ll as the chance to correct any falser rules 
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' thty My have gme rated. while all three of the instructional 
treataents proved to be equally effective in facilitating 
perforaance on the overall postteat, a look at the Mans (see 
P ^* treatmenta which preaonted the 

generality (eipository and aodified diaeovery) both achieved 
higher aeana than the discovery group. Although this w.na not a 
Significant difference, the nuaber of aubjects in each group 

^^^^ teeing if the expository and 

KfiJf?*^ discovery groups would do significantly better on the 
overall test if the saaple sise were aubstantially increased. 

BYPOTBESIS iitt While the expository group did not 
perfora significantly better than the aodif led discovery group, 
it is interesting that both of these treataents, which received 
the generality, did significantly better on the application 
subscale than either the discovery treataent (without a 
generality provided) or the control group. Thia seeas to 
indioate that explicit presentation of the rule faciliatea 
application. 

However, the fact that the expository students, did not do 
significantly better than the aodified discovery group also 
deserves soae coaaent. The expository group had the generality 
preaented at the beginning of the lesson and were tlipught to 
have the beat opportunity to learn to apply the rule. ' It aay 
be that presenting the generality at the end of the lesson (as 
the aodified discovery group had) eaphaaised' .it . aor* in 
students* ainda, and that this focussd their attention on 
applying the rule. Bere again, testing with a larger saaple 
sise aight reveal soae significant difference between the 
expository and aodified discovery groups, which was not 
apparent with auch a saall saaple sixe. 

HYPOTHESIS Contrary to the predictions, both the ^ 

expository and diaeovery groups perfocaed better on the 
transfer subscale than did the aodified discovery students. 
While it was thought that the discovery group should do well on 
finding new rules (having just had practice in doing so), it 
was not expected that the expository group would also perfora 

»«*>»cal«» It aay be that presenting the 
generality at the beginning of the instruction focuses less 
attention on the specific rule to be used, so that by the tiae 
that the student encounters the transfer tasks, he or she 
easily generates related new rules. 

t ®' caution is necessary, however, in aaking this 

Interpretation. The length of the generality provided in the 
instruction aay have caused thia effect. With a rather long 
generality to reaeaber, the expository treataent aay have aoce 
nearly approached the diaeovery treataent conditions, so that 
when viewing the exaaples and working on the practice items, 
these students aay have been trying to find the generality, 
rather than reaeabering it. « ^ 
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Th« Modified discovery group was expected to do well on 
the transfer it ens r but did significantly worse than the other 
two instructional treatnents. it say be that the generalityr 
placed at the end of the instruction, focused students* 
attention on the specific rule and on using it, rather than on 
how to find a new one, and, thus, the nodlfied discovery 
students did not find new rules as easily. The discovery and 
expository studentsr however » did not have any such focuSr but 
probably retained the eaphasis on finding a generality (if in 
the discovery group) , or had lost the focus on the generality 
presented at the beginning of the instruction (if in the 
>3xposltory group) . 



COHCLOSIOHS 

While none of the instructional treataents proved to be 
significantly better on the overall test incorporating both 
application and transfer subscalesr a few differences did 
emerge through analysis of the subscale results. The findings 
of this study seea to indicate that explicitly providing a 
generalityr whether at the beginning or at the end of a lesson 
will facilitate perforaanoe on applying that generality* 
Further research with a larger saaple sixe is needed to provide 
Bore inforaation on whether there is any real difference on 
application learning if the generality is provided at the 
beginning or the end of the lesson. 

In addition r finding a new generality on transfer iteas 
was facilitated by not having a generality at the end of the 
lesson. Thusr providing the rule at the beginning of 
instruction not only facilitated learning to apply the rule, 
but also seeaed to help students learn to generate new rules 
related to the generality. This would seea to indicate that 
expository Instruction can both laprove perforaanoe on 
application tasks, and can also facilitate the ability to 
transfer learning by finding a new generality. Boweverf in the 
present study r the generality provided for the expository 
students at the beginning of the lesson aay not have been 
reaeabered clearly (due to its length) by the students as they 
experienced the instruction and took the posttest. 

Further research Is needed to investigate the results 
found in this study. Using a larger saaple sixe fould Inprove 
the power of the study r and providing a aore sucoint generality 
aight increase tb« chance of the generality having aore effect 
in the expository treataent. However r it would also be useful 
to see if the present findings would be true for older 
students. Perhaps eleaentary school studentSr as these 
subjects were, react differently to the focusing effects of a 
generality at the end of a lesson than older students would. 
Orr older students aight reaeaber the generality better when 
its presented at the beginning of the lesson, benefit froa 
having it in aind when viewing the exaaples and doing the 



RIC 



21 



MCtie* •x«rciMt. Pethapt, thtn» the effects of the 
SenetJllty woulS ceuee the expository Insttuction to 
ilSnlflcantlv Uptove appUcstion of the rule, and trould not 
faeilitate flndlnfl new Rules for transfer itens. 

Another factor to consider in interpreting these "ijlt; 
concerns the context of the }n«tructional situation. Xn this 
study, each student was instructed inJi^"««Jiy .^^^ l^l 
experiaenter. but different effects miqht be found if the 
iSSSn had been presented to a class of students where group 
interaction Sliht affect how well the rule is learned and how 
easily new rules are found. 

One final consideration is the amount of tine the students 
spent in the instruction. Xn this study, the students in the 
InlSrucSonS £reat«ents were instructed about twenty -inutes 
each, and tested between five and ten minutes. Xf a longer 
lesson had been presented, or »ore lessons were given over a 
longer tine period, the effcts might have been quite different. 



I 




I. 



PrijBary Presenta- 
tion Forms and 
Sequences 

'a. # of exwples 

b. Performance 
Levels 

c. Content Type 



CEP 

UG 
Concept 



EPG 

FG. UG 
Concept 



EP 

FO. UG 
Concept 



2. Practice yes 

a. Perforaance 
Level UG 

b. Content Type Concept 

c. Amount 6 



FG, UG 
Concept 
6 



yes . 

FG. UG 
Concept 
6 



3* Secondary Pre- 
\; sentation Foras 

a. Correct 

Answers 

b. Types of 

practice 
materials 



Blocks 



Blocks 



Blocks 



k. Outcomes Assessment Total Test App. Subsoale Transfer Swi 



a« Perfomance 
Level 

b. Content Type 

c. Delay Period 



FG, UG 

Concept 

none 



UO 
Concept 
none 



FG 

Concept 
none 
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Figure 4 
GBMBSALI1Y 

h m%t is A group of objtcts that art all alike in sooe 
way* TiM objtcta say bt all the aaae thaptr tbe sane color, or 
tha taae also. Tb«aa objacta are tba aamt in aoaa way. If tha 
objecta ara tha aana SHAfBr thay could be trianglaa, oirclaar 
squaraa or a variety of other ahapea. But they auat ALL be the 
SMIB ahape in one aetr if the aet ia baaed on ahape. If you 
had a aet of trianglaa you could not have a circle in it* 

If tha objecta ara the aana COLORr they could be blue, 
green* purple/ or any color you can iaagine. But they nuat ALL 
be the SANE color in one aetr if the aet ia baaed on color, if 
you had a set of red objects you could not have a green object 
in it. 

If the objects are the aaae SIZEr they could be large, 
BediUB, snail, tiny, but they must ALL be the SAMS sise in one 
aet if the set is baaed on aise. If yoi' had a set cf anall 
objecta then you could not have a large object in it. 

A aet ia a group of objecta that are all alike in aoaievay. 
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Figure 5 



BXAMPLC 



!*■ going to put a itt of block! into the ring. Thii set 
is Mdt up of rtd blocks. All of tb«M blocks are red. 

Nov 1*11 «ake a different eet in this ring. Thia tine l*n 
going to 'mke a set of cirlce blocks. Tbese blocks are all 
circles. 

Now 1*11 take tbese out and aake a different set. This 
tiM Vm going to «ake a set of SMll blocks. All of these 
' blocks are saall. 

Now I'll take these outr and aake a different set. This 
tiae 1*11 Mke a setbf traingles. All of these blocks are 



1. NOW Vm going to Mke a sec of blocks and I want you to tell 
M why it is a set. (Yellow blocks) 

2. Repeat above using square blocks. 

3. <?-Repeat above using large blocks. 

4. ^Repeat above using hexagon blocks. 

5. Hew you Mke a set of blocks. Make any kind of set that you 
want to Mke. Bow did you Mke it? 

6. ^'-'Repeat nuoiber 5. 



triangles. 




Figure 6 



PRACTICB 
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Figur* 7 
P08TTB8T 

mLXCATZOM StmSCALB 

1. a Mt using tbt tinker toys. How did you Mko it? 

a. Xi thit a Mt? Why? (COLOIti Gcaan objacta from 
tiakastoya.) 

3, <rlB thia a aat? Nhy? (8lZBt Ucga thick and thin blocka.) 

4. Xa thia a aat? Nhy? (SHAFBt Ractangluac bXocke of all 
•itaa and thickAaaaaa.) 

ISAmrBR SOBSCALB 

1. Za thia a aat? Why? (TBICKHBSSt Thin blocka of all colots, 
aiiaa and ahapaa.) 

2. «-Za thia a aat? Why? (BUBSTANCBi wooden objacta) . 

3. Can you wika a aat fcoa thaaa pietucaa? If sor try to Mka 
it uaing at laaat four cacda. Bow did you Maka it? (tZMDSi 
Wild aniaala* pata» or furry nawula.) 

4. Xa thia a aat? Why? (PUMCTlONt Objacta that hold Utlngt^ 
togathar.) 
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TABIS Z 

)UP HKAW. STANDARD DgVIATlOIW AWD F-VAUISS 



tOTAL TEST 5,34 ,oO/ 

1* Izpotltonf 13 4.69 Uk9 

2« Notified DlfooTary I3 4.76 1,79 

3. Dlioottry U 4,50 1,74 

4. Control 10 2,3 1,64 

APPLICATION SUBSCAIB 6.4 .OOS 

!• Ixposltory 13 3.00 ,91 

2. Modlfiod Dlscovory 13 3,38 .65 

3. DlfooTtry 14 2,50 1,22 

4. Control 10 I.70 ♦948' 

TRANSFIB SUBSCALE 3,22 

1. Bxpoiltorj 13 1,69 1.03 

2. Nodlflod Dlioovery 13 1,39 1,39 

3. Olaoovery 14 2,00 1,04 

4. Control 10 .60 1,20 
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TABU XI 

DIFPBBSNCBS AttONO THS MBANS FOR TOTAL MT SCOBSS 
MB PimeAll PBOCgPtHtBl 



OBOUP 
MEANS 



h 83 ^ li 

C S^^a .80 - 3,71» 4.o*» 4,16» 

D Ml . .33 .(f5 

•p<.05 

^Adjusted for ooneei>tual Mth ability 

TABIB ZXI 

DIPFBBBNCBS AKOIfO THB KBANS FOB APPLICATION aUBSCALg 





. ,S(?QRffS 


USING 9fX 




BBSBS* 


GROUP 
HBAKS 

C 


1.3* 


1.17* 


1.84* 


2.23« 


D 3^3 = 


2.51 




.67 


1.06* 


B f^iS, 


3.1B 






.39 



♦p C .05 

^ ^Adjuited for eenoeptual aath ability 

RIC 

28 



TABIS ZV 

DZFPEBBMCES AMONG THB MEANS 9071 TRAHSFBR SUBSCALB 
SCORES VSim THE nuwCAN PBOflgPltppA 



'3 

•P < .05 

^Adju8t«d for oonooptual mth ability 
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